Despite extensive investigations of the anatomy and physiology of descending pathways from the cortex, little is known of the neurotransmitter(s) mediating cortical activity. Extracellular and intracellular recordings after iontophoretic application of glutamate and acetylcholine suggest that glutamate has selective excitatory actions on rubral and thalamic neurons while acetylcholine has little effect in red nucleus t-3. Furthermore, biochemical studies have related glutamate to cortical fiber terminals by showing that in rat there is a decrease in high affinity glutamate uptake into homogenates of thalamus after hemidecortication s. High affinity glutamate uptake into brain slices or synaptosomes has been used as one of the most reliable markers for glutamatergic terminals4,S, 25. We have undertaken an initial study to clarify and further characterize the neurotransmitter of the corticothalamic and corticorubral pathways in the rat by measuring changes in high affinity glutamate uptake and changes in amino acid concentration in deafferented thalamic and rubral tissue following sensorimotor cortical ablations. We report evidence favoring glutamate as the transmitter mediating excitatory cortical activity at these nuclei.
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Adult male Sprague-Dawley rats received either a bilateral sensorimotor cortical ablation 22, a unilateral sensorimotor ablation, or a sham operation involving craniotomy but no cortical destruction. Cortical ablations were made by removing the skull and aspirating the cortex down to white matter and by undercutting the cortex with a curved needle for 3-5 mm along the lateral edge of the aspiration site. After 2-3 week survival periods, the animals were decapitated, their brains immediately removed, photographed and placed in 4 °C, 0.32 M buffered sucrose solution. At 4 °C the brains were cut in the coronal plane into 1 mm thick slices containing the cortical lesion site, the ventral thalamic nuclei and red nuclei. Under a dissecting microscope, tissue samples were obtained by pressing glass capillary tubing (1 mm i.d.) through the ventroanterolateral thalamic nuclei 6 and the anteroventral part of the red nuclei lz. The
